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If we agree to adopt this point of view provisionally, we have next to consider the relation between the velocity of luminous propagation in moving ponderable matter and the refractive index. The character of this relation was discovered by Fresnel, whose argument may be thrown into the following form.
Consider the behaviour of the aether when a plate of ponderable matter (index = /*) is carried forward through vacuum with velocity v in a direction perpendicular to its plane. If D be the density of the aether in vacuum, and A the density in the refracting medium, then, according to Fresnel's views as to the cause of refraction, Da = fj?D. The aether is thus condensed as the plate reaches it; and if we assume that the whole quantity of aether is invariable, this consideration leads to the law giving the velocity (xv) with which the denser aether within the plate must be supposed to be carried forward. For conceive two ideal planes, one in the plate and one in the anterior vacuous region, to move forward with velocity v. The whole amount of aether between the planes must remain unchanged. Now, the quantity entering (per unit area and time) is Dv, and the quantity leaving is Da (v — xv). Hence
x = 1 — /i~2,
so that the velocity with which the aether in the plate is carried forward is v (1 - /i~2), tending to vanish as //, approaches unity. If Fbe the velocity of light in vacuum and V/p the velocity in the medium at rest, then the absolute velocity of light in the moving medium is
F/A*±t,(l-/ir»)...............................(1)
Whatever may be thought of the means by which it is obtained, it is not a
little remarkable that this formula, and no other, is consistent with the facts
of terrestrial refraction, if we once admit that the aether in the atmosphere is
at absolute rest.    It is not probable that the aether, in moving refracting
bodies, can properly be regarded as itself in motion; but if we knew more
about the matter we might come to see that the objection is verbal rather
than real.    Perhaps the following illustration may assist the imagination.
Compare the aether in vacuum to a stretched string, the transverse vibrations
of which represent light.    If the string is loaded, the velocity of propagation
of  waves is  diminished.    This   represents  the passage  of  light   through
stationary refracting matter.    If now the loads be imagined to run along
the string with a velocity not insensible in comparison with that of the
waves, the velocity of the latter is modified.   The substitution of a membrane                                ?
for a string will allow of a still closer parallel.    It appears that the suggested                                [
model would lead to a somewhat different law of velocity from that of Fresnel;                                f
but in bringing it forward the object is merely to show that we need not                                <
interpret Fresnel's language too literally.                                                                                     f
We will now consider a few examples of the application of the law of velocity in a moving medium; and first to the experiment of Boscovitch, in E.  in.                                                                                            35iiilnn/.(<r noil nnaly/.or.
